Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.101; data-to-parameter ratio = 14.9.
Related literature
For the synthesis and structures of dialdehydes, see Aravindan et al. (2003) ; Han & Zhen (2005) ; Ma & Liu (2002) , Qi et al. (2005) . For properties and applications of dialdehydes, see: Ma & Liu (2003a,b) ; Ma & Cao (2005) ; Ragunathan & Bharadwaj (1992) ; Ray & Bharadwaj (2006) . For standard bond lengths, see: Allen et al. (1987) .
Experimental
Crystal data 
Data collection
Bruekr SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.969, T max = 0.977 8239 measured reflections 1566 independent reflections 1374 reflections with I > 2(I) R int = 0.026 Refinement R[F 2 > 2(F 2 )] = 0.036 wR(F 2 ) = 0.101 S = 1.07 1566 reflections 105 parameters 1 restraint H-atom parameters constrained Á max = 0.35 e Å À3 Á min = À0.19 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg is the centroid of the C2-C7 ring. 
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2002) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97.
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Comment
There has been, in recent years, a considerable interest in the study of aldehydes (Aravindan et al., 2003; Han & Zhen 2005; Qi et al., 2005) , since these compounds are commodity chemicals used as intermediates in the manufacture of acids or alcohols, and to produce many important industrial products. Aldehydes are also used as important precusors in the synthesis of macrocyclic or/and macrobicyclic compounds by [1 + 1], [2 + 2] or [2 + 3] condensation with polyamines (Ma & Liu, 2003a; Ma & Liu, 2003b; Ma & Cao, 2005; Ragunathan & Bharadwaj, 1992; Ray & Bharadwaj, 2006) . Hence, the current work aims to prepare dialdehydes and trialdehydes, to investigate their condensation behaviors with oligo-amines and synthesize macrocyclic and/or macrobicyclic compounds. Herein, we report a new dialdehyde which was obtained by reaction of 4-hydroxybenzaldehyde with bis(2,2'-dichloroethyl)ether in DMF and its structure was confirmed by elemental analysis, IR, NMR spectra and X-ray crystal analysis.
The structure consists of a neutral molecular unit ( Fig. 1) . A crystallographic twofold rotation axis passes through the central O atom of the aliphatic chain and there is thus one half molecule in the asymmetric unit. All bond lengths and angles are within normal ranges (Allen et al., 1987) . The two aromatic rings are approximately perpendicular to each other with the dihedral angle being 78.31 (2) °. The aryl, carbonyl and the O-CH 2 -CH 2 groups of one half molecule are coplanar to form one plane with an r.m.s. deviation of 0.030 Å. The planes of the two halves of the molecule are bent at the C-O-C atoms with angles of 109.2 (1) [for C8-C9-O3], 110.3 (2) [for C9-O3-C9 i ], and 109.2 (1) ° [for O3-C9 i -C8 i , symmetry code: (i) -x, y, 1-z], respectively, forming a "w" structure for the whole molecule (see Fig 2) . Two weak hydrogen bonds are present in the structure between two hydrogen atoms and two oxygen atoms of neighboring molecules: H9B at C9 and O1 ii [symmetry code: (ii) x-1/2, y+3/2, z], and H4A at C4 and O2 iii ,[symmetry code: (iii) -x+1/2, y-1/2, -z+1], respectively (Table   1 ). The molecules display two kinds of intermolecular CH-π interactions. One is between the aldehyde C-H group of C1 and the π system of the same aldehyde in a neighboring molecule [H1A···C1 iv = 2.827 Å, C1···C1 iv = 3.454 (2) Å, symmetry code: (iv) -x+1/2, y+1/2, -z]. The other is between the -CH 2 -group of C8 and a neighboring aryl group [H8B···Cg v = 3.139 Å, Cg is the centroid of the six membered ring of C2-C7, symmetry code:
Experimental
All synthetic processes were undertaken under dinitrogen gas. The title compound was obtained by the reaction of 4-hydroxybenzaldehyde with bis(2,2'-dichloroethyl)ether in N,N'-dimethylformamide (DMF). In a 100 cm 3 flask fitted with a funnel, 4-hydroxy-benzaldehyde (6.1 g, 50 mM) and potassium carbonate were mixed in 50 cm 3 of DMF. To this solution was added dropwise a stoichiometric quantity of bis(2,2'-dichloroethyl)ether 51 (aryl, d) , 115.20 (aryl, e), 70.10 (-CH 2 CH 2 , f), 68.08 (-CH 2 CH 2 , g) (see figure 3 for the NMR atom number assignment).
Refinement
All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 -0.97 Å and with U iso (H) = 1.2 times U eq (C). In the absence of significant anomalous scatterers 1085 Friedel pairs were merged prior to refinement. and ω scans h = −22→22 Absorption correction: multi-scan (SADABS; Sheldrick, 1996) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
Hydrogen-bond geometry (Å, °)
